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RESUME

Machinery is one of basic branches of industry. The increase of productivity and
consequently the decrease of the produced machine cost value in machinery are
closely connected to mechanical cultivation intensification which in its turn closely
depends on the capacity to act of the cutting machine. Thus, every research which is
directed towards the increase of the capacity to act of the cutting instrument is
necessarily up-to-date, -

The subject matter of the following dissertation is the increase of the capacity to
act of the machine, one of the most important parameters of the cutting process
description. It is known that the stability of solid fusion instrument, by which the
cultivation, productivity, expensive instrument material expenses, = economical
efficiency are conditioned during interrupted cutting is incomparably low from
the capacity to act of the instrument working in the same cutting regimen, working
during the continuous cutting process. Numerous investigations  carried out in this
field certify that such behavior of the capacity to act of the instrument can be
explained by the existence of the factors peculiar of continuous cutting process-
mechanical bump during plunge, cutting wedge heating during working process and
cooling during dummy process, intense influence of adhesion phenomena, the
influence of circumstances from the exit zone the instrument.

* In the famous investigations there are some disagreements about the existence of
separate factors and their influences, which can be found in his further conclusions and
suggestions. The analyses of the results of those investigation reveal that the
disagreements mainly have methodological tendency, connected with the state and
fulfillment of experiments, without the proper division and investigation of the
factors influence on the stability of the instrument, when their final influence can be
mistakenly attributed to one of the factors, as well as the influence of one can be
attributed to another factor or ignored. :

New separate and complex methods of investigation have been developed,
grounded from different sights, experimented and suggested aimed at the investigation
of transmission process at the exit moment of the pledging of the instrument of the
prepared thing and from the cultivation field. While choosing and processing new
methods of investigation we have taken into consideration the amplitude-frequent
demands presenting the dynamic characteristics of the used, transforming, registering
and measuring instruments.

During those investigations of the adhesion and thermal factors influence on the
capacity to act of the instrument, differing from the so far existing investigation
methods, interrupted cutting has been so far has been considered not during frezering,
smoothing, tightening, etc., but during continuous turning-hacking of round prepared
things, which has given the opportunity to exclude the influence of the impact at the
moment of pledging on the prepared thing and at the moment of exit from the cutting
field, the influence of exit circumstances on the stability of the tool. The developed
method differs from the existing ones also in the fact that it allows to change the
working and dummy durations of the instrument independently from each other in
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quite wide limitations providing both twork < tdum and twork > tdum conditions,
which is either possible to fulfill during frezering, smoothing, etc.

The suggested method has given the opportunity of investigating adhesion and
thermal influence on the stability of the instrument in case of change of the process
time of those phenomena in quite wide ranges. ' ,

During the regular heating and cooling of the cutting edge of the instrument, the
temperature of the touching place has been measured with a specially projected and
prepared tool which during cultivation allows providing quite hard and safe touch in
touching place areas. -

In different stages of interrupted cutting for reliable registration and measurement
of the temperature a system of quite high correctness has been developed and used,
- which includes unicrystal microcontroller and analogodigital image changer. The
system allows registering the sign coming from thermal couple on the system during
the change of temperature in milliseconds. :

For the investigation of the impact in the transforming process of plunging of the

tool on the prepared thing a system of high correctness has been cultivated and used,
which includes camera for quick videos, high frequency dynamometers, different
transfers, electric oscilograph etc. -

It has been approved that during the interrupted process of steel cultivation,

together with thermal reactions adhesion phenomena depending on the touching
~ couple type, cultivation regimens, work and dummy process duration, have a dominate
influence on the capacity to act of the instrument.
It has been revealed that in the process of the pledging of the cutting wedge on the
cultivated material a phenomenon of impact with penetration occurs, which brings
- dynamic tensions on the touching place of the chip and instrument and out of it,
emergence of “jump”, by all means having influence on the solidness of the
instrument.

Calculations of solid fusion instrument fragile durability have been made with the
calculation of pledging strength both in the touching place of the chip and instrument
and out of it. By the way, during the calculation of the tensions in process in the
touching place the plate made of solid fusion has been viewed as a support on elastic
beam

Conclusions and practical suggestions based on the results of the investigations
give the opportunity of raising the capacity to act of the instrument in the process of
interrupted cutting by softening and minimizing thermal, adhesion and impact
reactions.
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